(12) ENTERNATIO 



NA^^ 



PLICATION PUBLISHED UNDER THE PA r 



iTE^^OO: 



•PERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
3 June 2004 (03.06.2004) 




PCT 



K^+li^l II I 111 111 II Ml 1 III 1 1 II II 1 1 11 1 III II I 111 



(10) International Publication Number 

WO 2004/046145 Al 



(51) International Patent Classification 7 : C07D 471/04, 
A61P 9/00 

(21) International Application Number: 

PCT/EP2003/0 12851 

(22) International Filing Date: 

17 November 2003 (17.11.2003) 



(25) Filing Language: 

(26) Publication Language: 
(30) Priority Data: 



English 
English 



60/427,325 



18 November 2002 (18.11.2002) US 



(71) Applicant (for all designated States except AT, US): NO- 
VARTIS AG [CH/CH]; Lichtstrasse 35, CH-4056 Basel 
(CH). 

(71) Applicant (for AT only): NOVARTIS PHARMA GMBH 
[AT/AT]; Brunner Strasse 59, A-1230 Vienna (AT). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): FIROOZNIA, Fari- 
borz [US/US]; 17 Madison Avenue, Apt. 45, Madison, NJ 
07940 (US). 



(74) Agent: GRUBB, Philip; Novartis AG, Corporate Intel- 
lectuel Property, CH~4002 Basel (CH). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, 
GH, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LT, LU, LV, MA, MD, MK, MN, MX, NI, NO, NZ, 
OM, PG, PH, PL, PT, RO, RU, SC, SE, SG, SK, SY, TJ, 
TM, TN, TR, IT, UA, US, UZ, VC, VN, YU, ZA, ZW. 

(84) Designated States (regional): Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



^ (54) Title: IMIDAZO[l, 5 A] PYRIDINE DERIVATIVES AND METHODS FOR TREATING ALDOSTERONE MEDIATED DIS- 
EASES 

IT) 



V© 



o 




(I) 



(57) Abstract: Compounds of the formula (I) provide pharmacological agents which 
are inhibitors of the P450 enzyme, aldosterone synthase, and thus may be employed 
for the treatment of aldosterone mediated conditions. Accordingly, the compounds 
of formula (I) may be employed for prevention, delay of progression, or treatment 
of hypokalemia, hypertension, congestive heart failure, renal failure, in particular, 
chronic renal failure, restenosis, atherosclerosis, syndrome X, obesity, nephropathy, 
postmyocardial infarction, coronary heart diseases, increased formation of collagen, 
fibrosis and remodeling following hypertension and endothelial dysfunction. Pre- 
ferred are the compounds of formula (I) which are selective inhibitors of aldosterone 
synthase devoid of undesirable side effects due to general inhibition of cytochrome 
P450 enzymes. 



INTERNATIO 



r^ 



SEARCH REPORT 



Intern a^pu 



i Application No 

PCT/EP 03/12851 



A. CLASSIFICATION OF SUBJECT MATTER , 

IPC 7 C07D471/04 A61P9/00 



According to International Patent Classification (IPC) or to bom national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07D A61P 



Documentation searched other than minimum documentation to the extent that such documents are Included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

PAJ, WPI Data, EPO-Internal , CHEM ABS Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4 588 732 A (BROWNE LESLIE J) 

13 May 1986 (1986-05-13) 
claim 18; examples 3,4,7-10 

US 4 617 307 A (BROWNE LESLIE 0) 

14 October 1986 (1986-10-14) 
examples 3, 3d, 3e,3f,5 

claims 

US 6 037 349 A (SOMBR0EK JOHANNES ET AL) 
14 March 2000 (2000-03-14) 
column 2, line 37 -column 2, line 41; 
claims 1-13; examples 1-17 



1-5, 
14-16 



1-5, 
14-16 



1-21 



□ 



Further documents are listed in the continuation of box C. 



0 



Patent family members are listed In annex. 



° Special categories of cited documents : 

a A a document defining the general state of the art which is not 

considered to be of particular relevance 
"E a earlier document but published on or after the International 

filing dale 

a L a document which may throw doubts on priority claim (3) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 
other means 

-p a document published prior to the International fifing date but 
later than the priority date claimed 



"T later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

a X a document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y' document of particular relevance; the claimed invention 

cannot be considered to Involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art 

document member of the same patent family 



Date of the actual completion of the international search 



9 March 2004 



Date of malting of the international search report 

22/03/2004 



Name and mailing address of the ISA 

European Patent Office, P.B. 5618 Patentlaan 2 
NL-2280HVR5swqk 
TeL (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Schmld, A 



Form PCT/1SA/210 (second sheet) (July 1992) 



At 

InteTnatit 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/EP 03/12851 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [xl Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 9-13 are directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged effects of the 
compound/composition. 

2. ["""] Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. fj Claims Nos; 

because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this International application, as follows: 



1 . | I As all required additional search fees were timely paid by the applicant, this International Search Report covers an 
1 — 1 searchable claims. 

2 - CH As 8,1 searchable claims could be searched without effort justifying an additional fee, this Authority did not Invite payment 
of any additional fee. 



3. FT As only some of the required additional search fees were timely paid by the applicant, this international Search Report 
1 — 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4 - EH No squired additional search fees were timely paid by the applicant. Consequently, this international Search Report is 
restricted to the invention first mentioned in the claims; it Is covered by claims Nos.: 



Remark on Protest | [ The additional search fees were accompanied by the applicant's protest 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



INTERNATI 



SEARCH REPORT 



imormation on patent family members 



4L. 



1 Application No 

PCT/EP 03/12851 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



A "T 

AT 


33651 


T 


15-05-1988 


All 

AU 


576484 


B2 


01-09-1988 


All 

AU 


2270383 


A 


28-06-1984 


CA 


1250845 


Al 


07-03-1989 


DE 


3376324 


Dl 


26-05-1988 


DK 


586483 


A ,B, 


22-06-1984 


EP 


0114573 


Al 


01-08-1984 


ES 


8609318 


Al 


16-12-1986 


FI 


834665 


A ,B, 


22-06-1984 


GR 


81 356 


Al 


11-12-1984 


IE 


56422 


Bl 


31-07-1991 


T 1 

IL 


70485 


A 


27-02-1987 


JP 


1723293 


C 


24-12-1992 


JP 


4007348 


B 


10-02-1992 


JP 


POI "1 07QC 

59118785 


A 


09-07-1984 


KR 


9100440 


Bl 


25-01-1991 


NO 


834711 


A ,B, 


22-06-1984 


NZ 


206652 


A 


12-11-1986 


PH 


23147 


A 


11-05-1989 


PT 


77858 


A ,B 


01-01-1984 


US 


4889861 


A 


26-12-1989 


US 


5428160 


A 


27-06-1995 


US 


4728645 


A 


01-03-1988 


ZA 


8309439 


A 


25-07-1984 



US 4588732 



13-05-1986 



US 4617307 A 14-10-1986 



AT 


62415 


T 


15-04-1991 


AU 


589565 


B2 


19-10-1989 


AU 


4385785 


A 


02-01-1986 


BG 


60262 


B2 


31-03-1994 


BG 


60305 


B2 


27-05-1994 


BG 


60306 


B2 


27-05-1994 


BG 


60307 


B2 


27-05-1994 


BG 


60352 


B2 


15-08-1994 


BG 


60353 


B2 


15-08-1994 


BG 


60402 


B2 


28-02-1995 


CA 


1276633 


C 


20-11-1990 


CS 


8504449 


A2 


12-07-1989 


CS 


8608018 


A2 


12-07-1989 


CS 


8608019 


A2 


12-07-1989 


CS 


8608021 


A2 


12-07-1989 


CY 


1750 


A 


03-06-1994 


DD 


237510 


A5 


16-07-1986 


DE 


3582452 


Dl 


16-05-1991 


DK 


170302 


Bl 


31-07-1995 


EP 


0165904 


A2 


27-12-1985 


ES 


8702406 


Al 


16-03-1987 


ES 


8802048 


Al 


01-06-1988 


ES 


8802155 


Al 


16-06-1988 


ES 


8801262 


Al 


01-03-1988 


ES 


8800681 


Al 


01-02-1988 


ES 


8802049 


Al 


01-06-1988 


FI 


852399 


A ,B, 


21-12-1985 


FI 


882863 


A ,B, 


15-06-1988 


GR 


851487 


Al 


25-11-1985 


HK 


23494 


A 


25-03-1994 


HU 


37936 


A2 


28-03-1986 


IE 


58070 


Bl 


30-06-1993 


IL 


75546 


A 


18-01-1990 



Fown PCT/ISA/21 0 (patent family annex) (July 1 882) 



K* 1 



SNTERNATiqpiL SEARCH REPORT 

Information on patent family members 



I Application No 

PCT/EP 03/12851 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


US 4617307 A 




JP 


1724559 


C 


9A— 1 7— 1992 




JP 


4007746 


B 


1 9—02—1992 




JP 


61012688 


A 


?i_oi-i9Rfi 




KR 


9008566 


Bl 






MX 


9203369 


Al 


(11—09—1 99? 




NO 


852474 


A ,B, 


9^—1 9—1 OftK 
to It 1703 




NZ 


212483 


A 


9fl— 1 (1—1 Qftft 




PH 


23390 


A 


?fi— 07— 1 9RQ 

ID U/ 17Q7 




PL 


254099 


Al 


(10—09—1 9Rfi 

U7 U7 X7QU 




PL 


145103 


Bl 


^1— OR— 1 98ft 

UO 1700 




PL 


145348 


Bl 


30-09-1988 




PL 


145814 


Bl 


30-11-1988 




PL 


145104 


Bl 


31-08-1988 




PL 


145105 


Bl 


31-08-1988 




PT 


80661 


A ,B 


01-07-1985 




R0 


92583 


Al 


30-11-1987 




SG 


142193 


G 


31-03-1994 



US 6037349 


A 


14-03-2000 DE 


4110019 


Al 


01-10-1992 






US 


5798364 


A 


25-08-1998 






AT 


194005 


T 


15-07-2000 






AU 


655458 


B2 


22-12-1994 






AU 


1314192 


A 


01-10-1992 






CA 


2063926 


Al 


28-09-1992 






CZ 


9200782 


A3 


14-04-1993 






DE 


59209843 


Dl 


27-07-2000 






DK 


505893 


T3 


02-10-2000 






EP 


0505893 


Al 


30-09-1992 






ES 


2148156 


T3 


16-10-2000 






GR 


3034230 


T3 


29-12-2000 






HU 


63165 


A2 


28-07-1993 






IE 


920968 


Al 


18-11-1992 






JP 


3382963 


B2 


04-03-2003 






JP 


5125077 


A 


21-05-1993 






KR 


253772 


Bl 


01-09-2000 






MX 


9201317 


Al 


01-10-1992 






PT 


505893 


T 


29-12-2000 



Form PCT/1SA/210 (patent family annex) (July 1982) 



